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Background: In left main trunk (LMT) bifurcation lesions, final kissing balloon technique (KBT) is considered to be mandatory in point of stent 
apposition. However, lack of efficacy of final KBT after single crossover stenting for bifurcation has been reported in several studies.
Methods: We investigated 45 unprotected LMT bifurcation lesions treated with single crossover sirolimus-eluting stent (SES) implantation followed 
by final KBT. After KBT, minimal stent cross sectional area (S-CSA) and symmetry index were analyzed by intravascular ultrasound (IVUS) in every 1 
mm slice from distal end of LMT. We also estimated S-CSA using Mitsudo’s formula: R2=D12+D22 (R=theoretical mean hugging balloon diameter, 
D1=balloon diameter of Main Branch (MB), and D2=that of Side Branch(SB)). Ratio of Minimal/Estimated S-CSA (M/E ratio) was calculated, and 
M/E ratio<0.7 was defined as ‘suboptimal’ stent expansion after KBT.
Results: Baseline characteristics did not differ significantly between two groups. Symmetry index, balloon size in LAD and LCx also did not differ. 
However, in suboptimal group, prevalence of crossed shape with 2 balloons (X shape) is higher than in optimal. Furthermore, minimal S-CSA site was 
frequently (75.5%) located within 1mm from LMT distal end (near the crossing site of two balloons in X shape).
Conclusions: X shape of two balloons during KBT is a strong predictor of suboptimal SES expansion in LMT bifurcation. We should notice the 
shape of KBT to achieve estimated expansion for LMT treatment.
Suboptimal stent expansion
M/E ratio<0.7
(N=28)
Optimal stent expansion
M/E ratio≥0.7
(n=17)
p value
Age 70.0 69.4 0.78
Diabetes Mellitus, % 44.4 50.0 0.27
Minimal S-CSA, mm2 8.85 11.60 <0.0001
Estimated S-CSA, mm2 15.27 14.20 0.09
Symmetry index 0.77 0.80 0.17
LAD balloon size 3.38 3.30 0.31
LCx balloon size 2.80 2.66 0.13
X-shaped KBT, % 57.1 17.6 0.009
